Denizli is one of the rapidly developing states in the West Anatolian Region of Turkey. Keeping this in view, 30 different plants were selected to study their potential as biomonitors of trace elements like Pb, Cd, Ni, Zn, Fe and Mn (μg g -1 , dry weight). The samples were collected from two different altitudes of Honaz Dagi, a mauntain overlooking at state of Denizli. The concentrations of trace elements were determined by flame atomic absorption spectrometry (FAAS). The mean concentrations determined at 1000 m altitude ranged between 0.273 to 0. 
INTRODUCTION
All compartments of the biosphere are polluted by a variety of inorganic and organic pollutants as a result of anthropogenic activities and alter the normal biogeochemical cycling. Among them, heavy metal contamination of the biosphere has increased sharply since 1900 and possesses major environmental and human health problems worldwide (Prasad and Freitas 2003) . Although heavy metals are natural components of the environment, they are emitted into the environment in different ways; through natural sources such as continental dust, volcanic dust and gas, sea spray and biogenic particles or through anthropogenic inputs i.e. transportation, industry, fossil fuels, agriculture, and other anthropogenic activities (Aksoy et al. 2000) . For most of the toxic trace metals, anthropogenic inputs are more important than natural sources. Man-induced mobilization of trace metals into the biosphere has become an important process in the global geochemical cycling of these elements. This effect is most evident in urban areas where several stationary and mobile sources (industrial activities, energy production, Ekoloji 18, 72, 1-7 (2009) Geliþ: 22.08.2008 / Kabul: 12.05.2009 Ekoloji construction, urban waste treatment, vehicle exhausts) release large quantities of trace metals into the atmosphere, soil and aquatic ecosystems very often exceeding the natural emission rates (Samura et al. 2003) .
Increasing anthropogenic influences on the environment, especially pollution loadings, have caused negative changes in natural ecosystems: decreased biodiversity, simplified structure, and lowered productivity. These degradation processes can be seen especially in forest ecosystems. Deterioration of forest health has been a major concern of the world for the past few decades (Shparyk and Parpan 2004) . As such botanical materials have been used to detect the deposition, accumulation and distribution of trace metals in the ecosystems (Dogan et al. 2007 ). These provide the cheapest and simplest method for monitoring trace metals in the atmosphere.
A number of studies have been carried out alongside the urban and ruderal habitats in Turkey in this direction (Guleryuz et al. 2002 , Baslar et al. 2003 , 2005 , Samura et al. 2003 , Yilmaz and Zengin 2004 , Yilmaz et al. 2006 , Dogan et al. 2007 , Cayir et al. 2008 , Ozturk et al. 2008 , Huseyinova at al. 2009 ). The samples collected in some of these studies have used mountainous areas as control group with the assumption that these are unpolluted (e.i. Baslar et al. 2003 , 2005 , Yilmaz and Zengin 2004 , Dogan et al. 2007 ). Present investigation is important in terms of determining heavy metal levels in mountainous areas which are considered to be free of heavy metals and therefore taken as reference.
The aim of this study was to investigate the concentrations of Pb, Cd, Ni, Zn, Fe and Mn by using plant species from Honaz Dagi.
MATERIALS AND METHODS Sampling Area
The study area Honaz Dagi is situated in the state of Denizli (Fig. 1) . The peak of the mountain is 2571 m. It is the highest mountain in the Aegean Region. The state is fast developing as an industrial state mainly textile, marble and few others. It is on the most important highways and railways of the country. Rapid urbanization, increasing number of vehicles on the roads and industrialization are leading towards an increase in the pollution in this region. Currently, it is second in industrialization and population density, and first in farming activities in the West Anatolian part of Turkey.
The location of the sampling points on steep slopes provides results depending on altitude rather than on horizontal distance (Zechmeister 1995) . The samples were collected from 1000 m and 1600 m above the sea level at a distance of 35-40 km away from the city center with a negligible traffic and pollution load.
Sample Collection and Preparation
The plants were collected from 1000 and 1600 m altitudes during July-August 2006. A total of 30 plant species were collected, 15 species from 1000 m and 15 species from 1600 m. The taxonomic determination of the plant samples was carried out according to Davis (1965 Davis ( -1985 , Davis et al. (1988) and Guner et al. (2001) .
About 200 g of aboveground parts of bushy species and well developed leaves of other plants were collected for analyses. The samples were dried in oven at 80°C for 24 h, milled in a micro-hammer cutter and fed through a 0.2 mm sieve. The samples were stored in clean self-sealing plastic bags under silica gel desiccant. Contamination from the microhammer cutter was negligible during the grinding because it was washed after every grinding, first with absolute alcohol then with distilled water.
Wet Digestion Procedure
The method used for plant digestion is described by Perkin Elmer Corporation (Anonymous 1996) . The digested samples were aspirated into an airacetylene flame and the metals determined by flame atomic absorption spectrometry (FAAS). The reproducibility of the method used in decomposing the leaf samples was checked by carrying out a triplicate analysis. All samples were analyzed immediately after digestion.
Reagents All chemicals used were of analytical reagent grade unless otherwise specified. Triple distilled water was used throughout the experiments. Working metal standard solutions were prepared just before use, by diluting the stock standard solution with water.
Instrumentation Determination of the metals was performed with Perkin Elmer Analyst 700 model flame atomic absorption spectrometer (FAAS) equipped with deuterium background correction, hollow cathode lamps (HCl) and acetylene burner. The absorption measurements of the metals were performed under the conditions recommended by the manufacturer. No: 72, 2009 Ekoloji A Cole-Parmer microfiltration apparatus with membrane filter (0.45 μm pore size manufactured by Micro Filtration Systems, MFS) was used for the filtration of the aqueous phase before metal determination.
RESULTS AND DISCUSSION Various researchers have explained the sources for accumulation of some other trace elements. For example, Pb and Zn originate mainly from anthropogenic activities (Alfani et al. 2000 , Blok 2005 , Oliva and Rautio 2005 . Major anthropogenic sources of Ni are burning of coal and oil, production of Cu, Ni and Pb, mining operations, steel works and cement industry (Nriagu and Pacyna 1988) . Loppi et al. (1999) have reported that plants were highly affected from contamination of soil by Fe and Mn in the Mediterranean climate zone, although airborne Mn originates mainly from soil (Bargagli et al. 2003, Oliva and Rautio 2005) , Fe originates both from anthropogenic and natural sources (Oliva and Rautio 2005) .
It is important to take into consideration that in plants, the elements Fe, Zn, Mn and Ni are considered to be micronutrients essential for plant growth (Reid 2001 , Stoponenicne et al. 2003 .
Enrichments of mostly lithogenic Ni and Zn in the top soil and corresponding depletions in the subsoil were often observed and explained as a result of nutrient cycling (Luster et al. 2006) . Mn occurs in soils mainly in the form of compounds of Mn 2+ and as oxide-Mn (Sanders 1983) . Guevera et al. (1995) reported that there is a strong correlation between elements abundant in the soil and elements existing in plants and those elements in plants may stem from soil.
The analysis of the samples of 30 different plant species from two altitudes at Honaz Dagi showed that mean concentrations of Pb, Ni, Zn, Fe and Mn determined at 1000 m altitude ranged from 0.273 to 0.488, 0.099 to 0.488, 0.306 to 0.682, 1.017 to 3.744 and 0.148 to 0.674, (μg g -1 , dry weight) respectively (Table 1) . On the other hand, at 1600 m altitude, the values of Pb, Ni, Zn, Fe and Mn ranged from 0.225 to 0.534, 0.150 to 0.842, 0.234 to 0.905, 1.082 to 3.864 and 0.023 to 0.982 (μg g -1 , dry weight) respectively (Table 2) . Cd was not detected in the samples collected from both altitudes. According to the Osteras et al. (2000) , Cd enters forest soils via atmospheric deposition, originating from burning of fossil fuels and mining activities and via spreading of lime and fertilizers, as such this could be the reason for our area because very little fossil fuels are used in this area, and traffic is negligible.
As can be seen from Dijingova et al. (1995) , Baslar et al. (2003) , (2005), Dogan et al. (2007) and Kapusta et al. (2006) , Pb, Ni, Zn, Fe and Mn contents of plants collected by us from both altitudes were below the values published by these workers. Bowen (1979) has reported the normal natural concentration intervals for land plants as Cd: 0.2-2.4 μg g -1 , Ni: 1-5 μg g -1 , Zn: 20-400 μg g -1 , Fe: 70-700 μg g -1 , Pb: 1-13 μg g -1 , Mn: 20-700 μg g -1 . A comparison of our results with these findings (Table 1 and 2), clearly shows that our results are well below the accepted range. Therefore, the area is clean from the contamination of heavy metal pollution as regards the trace elements investigated by us. The level of accumulation we obtained in the plant sample is soil oriented.
